
Climate and Health 
NIEHS Portfolio on Airborne Pollutants

Dr. Christopher J. Portier



Research and the Human Model
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Pollutants

• CO

• CO2

• NO2

• Particulates 
– Ultrafines

– Carbon nanoparticles

• Naphthalenes

• Heavy metals

• Mercury

• PCBs 

• Pollen

• Diesel exhausts

• Chromium

• MTBE

• Benzene

• Toluene

• Ethylbenzene

• Aldehydes

• Disasters

• Conflict



Health Impacts

• Respiratory
– Asthma

– cystic fibrosis

– Inflammation

– airway development

– COPD

• Cardiovascular
– Atherosclerosis

– Miocardial Infarctions

– Stroke

– Atherosclerosis

– Arrythmogenesis

• Neurotoxicity

• Influenza infectivity

• Preeclampsia/premature birth

• Immune changes

• Cancer

• Functional Changes

– Signaling pathways

– Oxidative stress



Liao et al, AJE 2004 



Sun, Q. et al. JAMA 2005;294:3003-3010.



Lund, A. K. et al. Toxicol. Sci. 2007 95:485-494

FIG. 1. Transcriptional changes in aortic 
MMP, TIMP, HO-1, and ET-1 mRNA, as 
determined by real-time RT-PCR. 
Expression of aortic MMP-3 (A), MMP-7 
(B), MMP-9 (C), MMP-12 (D), TIMP1 
(E), TIMP2 (F), ET-1 (G), and HO-1 (H) 
mRNA in ApoE–/– mice exposed for 6 
h/day x 7 weeks to filtered air (controls, 
0); 8, 40, and 60 µg/m3 PM; or 60 µg/m3 
PM-filtered (60 PM-F) concentrations. N 
= 8 for each group represented. Data show 
mean normalized gene expression (to 
18S) ±

 

SEM. *p 0.050 compared to 
filtered-air controls; p 0.050 compared to 
8 µg/m3 PM; p 0.050 compared to 40 
µg/m3 PM.



Other issues

• Environmental justice

• Co-exposures and synergy

• Modeling health implications and exposures

• Exposure devices

• Intervention

• Susceptibility

– Genetic

– Obesity

• Animal model development



QuickTime™ and a
 decompressor

are needed to see this picture.

Alexeeff et al, Chest 2007 



Peel et al, AJE 2007 



Limited in portfolio

• Biomass

• Biofuels

• Biodiesel

• Wind energy/ noise pollution

• Health consequences of conflict

– Depleted uranium dust (radiation is in portfolio)

– Explosives by-products



Gohlke and Portier (2007)

Interaction Network: Our Environment and Our Health
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